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DEVICE FOR USE WITH A USER 
INTERFACE CARD 

FIELD OF THE INVENTION 

The present invention pertains to portable communication devices 
that accommodate a removable user interface card. 

BACKGROUND OF THE INVENTION 



^Electronic devices are known which operate with a portable, 
removable user card having an integral microprocessor, a memory 

1 5 element, or both. Examples of such jgi^^conic devices include automated 
teller machines (ATM), pagers^^rep^f dig^ (PDA), and 

radiotelephones, such as, cel|4^r^1^5p^ones and cordless telephones. 
Examples Gf removable ^ufer cartislfr^ identity module 

(SIM) whichjjs used ir\ portable "c^lut^H to corrimunicate with 

20 , a basfe station under ^peciftc^tidns such as tljie GlpbahSystem for Mobile 
Gqmrnbnicaiion (diSM) specification^ Other examples of removable user 
r c^irds include electronic ^ debft cards (efectk>nic > cash), and bank or credit 
carci^. ' - y}' " : y " 

~~ — -* \ 

25 A difficuJtyJn providing electronio^evices that operate with a 

removable portable user card is tfoat thd'cards and the portable electronic 
devices each have different v optimum size criteria. It is desirable for the 
user cards to be the size of.a standard bank card of the type used with an 
ATM. Although these user cards are small enough to be carried in wallets 

30 and purses, they are sufficiently large that people do not typically lose 
them. 



Portable electronic devices must be small enough that people can 
easily transport them. This is particularly true for pagers, cellular 
35 telephones, and PDAs, where portability is a principal design objective. 
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" Preferably; a portable device fits easily/into a shirt pocket or purse, or 
clips onto a person's belt; without; discomfort to the wearer. 

' - A limiting factor in (reducing, the size of portable communication 
devices is that the -user interface must be sufficiently large that people 
enjoy using the device. A user interface employing a keypad must be 
•- iarge enough: that a user routinely presses ohiyrthe desired key when 
"entering information via the 'keypad. A display rieeds to be large enough 
that it is easily read. Meeting these criteria in ever shrinking devices is an 
increasing challenge to industrial designers. 

•-o-.,- sr.i :..(■ -r..v ,v;.-. • r,'< •,o. 3 ;. ;0 -; s ? ; - - 

V.^neaddittonar difficulty Is that ^although; people desire^smaller 
devices, they desire that these devices perform more functions. People 
like to:cariycas lew devices as possible. Tihus the ability to carry a single 
electronic device to provide all personal communication needs, such as 
'paging^and'ce1^^3r^^. : c^wmuhi•datib•n,•' as- well as; connectivity with network 
. systerhsisuch -as banking systernsi investment netwcrksVand Ahe internet, 
is considered desfrsbte. & :A i; ;o o. ■ '■ ..in. - : 

' »s- therefor highEy:desirable to achieve^more versatile portable 
communication xlsvices h^virfgjsmailer^sizes'even though the cards with 
which they are used remain a larger standard size. Because an effective 
solution' hac-ASt been" four^ for accdmitTodating cards in a device smaller 
than :ttve card/ the srze of Me "dards has become a limiting factor in the 
efforts to make devices smaller. Although designers can choose not to 
use certain cards, the functionality of the device is restricted if it can not 
*!se all-common', standard sized cards. : 

Therefor, it is desirable to provide more versatile equipment that 
facilitates multiple applications, including standard card inter-operability, 
in a readily portable -manner; • v -., jr 

- , Ci-.;« hie"- . : >. -v 

BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. t*is:a bottom, front and left side perspective view illustrating a 
portable communication device in a, closed storage position* 

, ; / , w.t -FIG. 2 is a bottom,: back and right side, perspective view illustrating 
t. -5: the^ portable'communication* device according to BIG;. 3i. aso: f ec» 

: / . ; .FIG. & is $t front, perspective . view; Ulu^rating ithB.comtpu^ication 
r:i :> - device according to FIG. t in l^e;o|>eri: position -wlttt abuser r interface card 
> r- rempv^d.-; uvs ;V ^.'t-.-so .'..v.i."; <-V^^ J 

10 i- oi c-yr.^iL.io ,■ "rui 0 ; 

FIG. 4 is a front perspective view illustrating the open 
a corwlunicattort^devipeuof <FIG.-3 with theraserHnteifecencrard attached. 

a 30 o!FJiSkJ5 is a cross sectional vtew:tak@o along :plane~5c5 injFIG. 4. 

\ : Fj,Q. 16 is ciccUrt schematic; ^ the 
user interf ace card -attached tenthe^ponfcaWe communication device and:* 
coupled via a communication path to a remote deviGe^ : : * 

20 . v , -V -FtG. is a bottom, fdocrtr ancLiight stde pe/spective view of a > 
communication devise according- to alternate, e/ribodirnent; :> 

FIG./6 is'a bottom.ifrQnt and ogblside^perspiestive view of the 
communication device according? to-FAG, 7 :with a-usenntefrfacefcard 
25 attached in the i f xtend^eLposftio^,! : r: ■ ; ? :? ^;.o^"o z.,'s- ./ j io ^ 

FIG. 9 is a front perspectiv^iYie.w^Hustra^ 
embodiment of the communication device and user interface card 
s / according to FIG. 1;/. <: .vvu : -oi^.e IV 

30- . ■ ^ . . ; < .^n-. _ 4 - •Lsiiijo^ C £ :: 

FIG. 10 is a front perspective view illustrating tbe embodiment 
according to FIG. 9 with the user interface card attached. 
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FIGs. i 1 , 1 2, 1 3 and 1 4 are perspetfive'views illustrating user 
interface cards that caK be utilized in the a'dvides 1 according to FIGs 1 
through -td."- 1 :: ' U.:ux,.- • , 

FIG. 15 is a front perspective view illustrating an alternate 
embodiment of the comrribVilcatton device ih the open position with a 
• user-interface card attached.' "' ■ ; ..">»■: •(•-:- • .© ; . 



ib 



D ^ lCEd '? E ?^ ,ptl ^ 



A communication device" 1 00'(FrG:i) 'irdiiclosed whic^ operates 
jn a closed storage position to receive pages and radiotelephone calls. 
. " . ^ 9eS ' "*»^«*tte **** me^ages; 'are displayed on a 

' - ' •drsplay f02 located brRtM '-otfetf ; fhmf stirface of the device' The 
■^5 . communfcation-^ 

- - ^0^ B^swer a,! incorning call 

" U ' rts ^' Th^ tisef interface card fias a keypad** thafis used to 

place an outgoing call. A very compact corhrnunication device 1 00 is thus 
20 d.sdosed that is portable, but at the same time accommodates a larger 
■> card. Lserimerface' cartf 3bo h^Targe' kuriati area to accommodate a 
full size user interface: tHe^cdmrhUnicatibh defied 100 can thus be 
> - ^S^" in size 

th t ^'^^^ the element in the device 

that .nterface with the^ser, perrnrttirig the usWtd receive information or 
allow the user to control device operation. The user interface includes for 

on -ost radio telephones. Those skilled 
30 •-••.ntne«rt«w,lkrec(5giflze that the user interface bah include other or ' J 
• 'a«Trerent/'ihput ? ah^6ufput¥i4m , ents.'" ' 

; - ■ The comm^nica*tidn device 'tutf is illustrated in a closed or 

collapsed, position' in ^ G - The communication device 100 includes a 
8*. housing 10 8v Device' housing 108 includes a firsf housing- section 110 
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and a second b.qusjrijg. section 112. A .battery 202 (FIG. 2) is removable 
mounted jn housing section 1 12, The battery 202 provides, power for 
circuitry of communication device 100, in a conventional manner. An 
optional slot 204 for a small SIM card 206 can be provided. 

A display 102 and keys 1Q3, 105.and 107, whicjyare^ visible on the 
front exterior surface of the communication device, XpO ; 4o 4he,cJosed 
storage position, are carried on the exterior of housing 108. Page 
messages and call, information, such a§~th$ caller's identification (ID), are 
10 displayed on dispiay 102. Keys 103, 105 and 107 are used to control . 
operation of the communication device. 100 v while jt-is closed. 

The firet housjn^ in 
spe.aker housing ^31 % J^e : speakQ&hjD^ oytiwa^dly from 

1 5 the first^housing septioo /M 0;vJ*he : spe^r- to^ng 3t7JFIG., 3): includes 
an aperture 321 to soun4;frQnr^ 320 
extending, u^ 

card. Tlie.fir^t, housing is^Qia^y; sujitabje construction, such as 

molded from an crg^qig polymer, , ^ ;ii ^ 1 r - ; << /; a - ; ;,c 

v w The secon0 housing in 
microphone, hpusing 3ip. M the microphone ho^^^ja^ jsrqjectsji 
outwardly from the housing sgctLpr^ ltg b l]he m^rop^p^ hou^i^g 319 
includes an aperture 323 to pass sound to a microphpqe t&efeinvjand a 
25 groove 324 extending under an overhang 326 thereof to engage a user 
. interface card. The first boysipg^^^ 

construction, such a§ molded from ^anqOnga 

As best illustrated jn FIGs. 3 and 5,<tfre finst, : and seeped, hpusing 
*30 sections 110 and 1 12 are mjovingly interconnected by ^m^ch^nieal 
connector 314 (FIG, 3). For example, the mechanical .©onneetor 314 
connecting first and second housing sections 110 and 112 is a double 
hinge oa which the ijpusing- septions.pjvpt. The 4awble hinge, comprises 
a first housing section pivot r axle^502 (FIG, 5) in fir^t bousing^section 110 
35 arid a second housing section piypt axle 504 in second housing section 
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, 1,12. A moving mechanical connector body 508 is carried oh the first and 
second housing section pivot axles 502," SC4 to -pivot around each of the 
axies. 

er I ■■■ - .The .first housing. section -and seccricf housing section pivot axles 
^02,504 are of any suitablecmanufacture-sucH as a metal cylindrical rod 
.wh-ch IS supported in the firafsnd second housing sections: Alternatively 
the first and,second;h6usiM;g. S -ection^pivo? axles S027'5C4 may' each be 
proy^ed by t^o integral cy:!indrica|-soap Gonnccto^' (not shown) having 
a common center axis. It is envisioned that the snap connectors are ' 
snapped . inViop^ ho 

sect ! pns>1dp^t2/ such.that..they rotate therein? Those skilled iirl the art 
,w.jl; ? ecogni 2 e,that :Qjh 6 ;- q uivaleht means ban be used to provide the 
..piyot-axl^for. the:doubl.e hinge. By using a double hinged the hinge can 
J>e made,^m a j| l .^wisg!»he { ph e n & to-be' smaller, bufhaving W favorable 
. pivot rotation] . . .» r.ri) f.j r?r.^. " ; , ,•• ; • . ! •. .• 
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A, thPMSh--a hingo. is illustrated, those skilled in the art will 
recognize that rK^^tie^lio and 1 12 can W interconnected by 

^^ember, °r the like^a* be:.^ ^ 



v - , , * ., ..TJ» W ak dr .bousfag S S17 (FIG/-3) and microphone^ housing 319 
Z'*- ^^^^^^ P^su^e Q30 on the inside of housing 
25 108 to receiver us^inte retard 300. User interface card 300 is 

received on the planar surface 330 on the inside of the communication 
. ... .W^^Qp : ^en.ftds-opef>..€>pp6site ends 332, 334 (FIG. 4) of user 
ans«g^fr?*o«*aQ9 are received inside grooves 320, 324 1 on the speaker 
r^Pfl rpisFpphone housings 317, 319. 1 

, ,- ^It-is^isioned that flat .springs (not -shown) can be mounted in the 
grooves to engage the ends of the card. The springs push the housing 
outward!y.avyay,from the ends of the" card to hold the housing 1 08 in the 
open -use position. The overhangs 322; 326 of the speaker'and 
microphone housings 317,-319 also holdlhe housing 108 Tin its fully open 
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use position shown in.RG. 5 thus preventing the housing from being 
closed when user irat§rface card- 300 is inserted; 



H':.-V 



The speaker housing 317 and microphone housings 319 thus 
5 ;•; ..provide outoajdJy extending projections, on- opposite ^erids of the ; 
.. b pommunicatio : nideviGe,1Q0, : ia thenoperopositron:. By providing projections 
,on opposite, e^dsof the open communication device^vthe operi housing is 
: - nptmuph longeisthan the, .QardvBijs^peTnirts^he device to be "•' 
approximately half the, length.of the«card is. tri the'closed '-position. 
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'■:/,<:.■ , • • : n Mors par«9ulariy, iW ith. l^©^^te^lG^3;;1r«iWml*unication 
, devjce 1.00-has a- length L1,, -when-. open, of ,70, to 100 rhiflimeters, and a 
width yvi.,of„40 to,60 millimeters. Thecuser ihterfaice card-300 has a length 
o milijmeters, and -a; wjdthrWfi Jo*40*6 60 rniHimetefs. The 

... 1 5 c ^ rd is .^us^shorter than the open.: housing! ^ and Ms 1 approximately the 
same width. When folded, the length L3 (FIG. 3) of the housing is half of 
its open length. Thus the folded length L3 is 35 to 50 millimeters, and is 
substantially shorter than thelength tif ahe closed hoasing. For example: 
c H 030 ^ e 9 °. millimeters; -U2ccan b^85TOHJimeters;. L3 cari be' 45 
20 millimeters; and W1 and W2 .can be 55 millimeters. Those skilled in that 
art wjlLcecognizethat the actual length-can be different, but preferably, 
the length of the open communication device 100 is not substantially 
longer, than the length, of (the .user: interface card 30©; : Jn-any case a very 
compact commutation device is; provided that accbrnrnbcfa^ a large 
25 card having a large surface area for Ahe user keypad." 
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To close_housing t08,# yserThterfa.ee card 300 is inserted, the 
card is removed; The first and second housing s^ions^$?¥fe4re 
pivoted to the closed storage posrtjon.The- upwardly extending speaker 
housing 317 is received into a groove 320 in second housing section 
J12, The microphone housing 319 includes two projecting members on 
opposite sides of groove 320,The microphone housing 319 members 
are received into the first housing section oa opposite . Sides of the 
speaker housing as the . device is folded to the closed storage position 
Thus the speaker housing 31 7, is interleaved between members of 
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mrcropbon* housing ■319:when,commUnicatibn device 1 00 is closed 
vTb.s mtedeaving permits the collapsed device td^have a small profile 
wb.le having outwardly extending housing members under -which the 
user .nterface card 300 is received. Additionally, the speaker housing 
317 can be positioned at the user's ear to provide tactile feedback of 
•proper -alignment of .the fear piece.* - ■ '■: •• v --- -. 



-10, 



.- 15- 



'• ~Y 7 t - ma9neU34G! is ,ocaled ih notfeifcg section 1-1 0 ar^ a reed 
swrtch^is positioned.!* second-hoasing. section 1 12: The magnet 340 
Z "^o« " TO * foned *tb^usih g such fhat^ostg the 

^closs ree^witch^n the dther housing" section. Opening of the 
Salp t6 " te " ^-^«t 340 ^.es away from L reed 
:^342 caus JR ^the,reed-switch 342-to open. -Those skilled in the art 

open and closed positions of the housing sections, such as a mechanical 
s WI tch P hys,ca.ly actuated by movement of the housing sections. 



.rr. ^^mumca^rt^^QOWm^io the extended open 

108 A^alJ can^ceb/ed a^d the cchv^rsatlon. earned but without 
^ .Asei1,ng ^ntecfa^cardseo. .The caiPiS terminated by closing the 



, s lhs B^r interfaee cara^oO XPKS, 3) include* a keypad 302 and 
: arudent Ify circuit 30.. such as a subscriber identity module (SIM, of the 

c^,^ ;n K M ^ ,Cn1S; maUmed " " — "-ysoi. The iden«y 
WM^J********!*^ & it is witnin (ne boo 

*° iC h ^"-»""^on device open, card reader contacts 315 are accessible 
for contacting complementary contacts associated With electrical 
connector 522 on user interface card 300. The eiectrical connector 522 
i * ' nc:udescon >«'s (not shown,, for electrical connection with 

3 . elsctncal contacts 315 o, electrical conhector, or card Veader. 313 The 
card electnea; connector 522 iscarried on card body 301 In the ' 
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illustrated embodiment the electrical connector 522 associated with the 
identity circuit; 304 is positioned to. abut with electrical connector, or card 
: reader, 313 when -the user interface:card\300 is inserted into 4 * 
communication device -100. : « ^ - r ; - : 

5.' ;- ; , ' r-0 ■: r " i \ Ot " i£ . k > k. - t V ■ 

The keypad 302 is manuallyastuated by:a use i^td" enter a 
telephone number to be called and for entry of other control information, 
such ; as send, end.^ecalf, and dearrcoramaridsv Theise commands will be 
recognized by ^o^a familiar with cellular telephone ^operation, and the 

10 . device operation^ is -standard^ll£ilarctelephone operation: The display 
, - 102 (jFIG. 1 ) dtepl$y§ tfte Jeiephoneinumber dialed'&rid^other user 
feedback signals while the-usep diateor tenters cohtrbl signals Into the 
,communicatipn devices TQQ via- keypad<302 (FIGrS): The identity circuit 
3Q$;|s ; a microprocessor circutoaf, the type' used 4n G3IW systems, a 

1 5 .memory, module <j>ISthe type^used^in debit cards;' orany other suitable card 
type. t < . r - c.r.'^; : „ «■ v>rii V. wv'uvco* '^-'-'d ^ '■ - 

It will be recognized that cellular operation under the existing GSM 
. . specificatipn requiems jtbat & SlMi card ;be posrtioned in r ^mmunic^tion 
20 d^vic^ 100; The us^r interface .card 300 can include the SIM/ where the 
; . ^ ; identity, circuit ,304 is fpr^ example t abank card^or the usfeririterface card 
300 may: b^ us^d in-addition- to? aMseparate^-optional, small SAM card 206 
. : (FIG. ,2) removably stored in comnsuniGation^ device^ 1 QQ2 Silcft* small SIM 
cards are appro)^ately..th^ of 
25 identity circuit 304 (FIG. 3). Regardless of whether the identity circuit 304 
is in user interface card 300: or; card- 206 keypad 302 teased to dial a 
number when the.Mser interface cardr300 is inserted ifife communication 
device 100. The keypad 302 is used ta;eFrter;the : ^d^ 
t number, of the called party oThe user interface card 30ftVaAffit?s consist 
^ 30 of the keypad, or it can consist of a memory module and keypad, or it can 
include the identity circuit 304. -r > > " ^ ^ " 

i ■ ,< ;"c ^r-.^co 

, With the us £ r interface card 300 fully inserted into the 1 J 

communication device 100, as illustrated iri FIG. 4, the communication 
35 device 100 is a fully operational cellula^radiotelephonevThe 
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Communication device 100 includes ■fcifduitiy : f© : provide wireless 
communication with a remote device, as \^fntie%escribed in greater 
detail herein below. 

-::"5£:-.^f==r-* "prG j6^shows : a'circui('6G0; : which is ; i;i Communication device 100 
\~v..\\ --and^user interface ^rd 300; -Cir6uit : '60d inducted a- communication 
-<v. ; dfevice drcufc 60£ and- user inte^ace f card cu£uW604. The user interface 
- ' ~ card eircuit-604 iriclud^k^ypad : 302' arid r £n' identity circuit 304 
- - connected to cartf elect nca I conn ecto? 522 via c a bi-directional data bus 
: -1 o- ;m4J~Ari optional ^dW6nal ; 'display^6G8 ban-be : provided 'in user interface 
card ; 300.~ ^ -,•>' " .^:.---!.;c;i,. CO 

The communication device circuit 602 includes a controller 620 to 
' control the operaticirf of thfe r cbrf»mtjnicSti6n device "lOO/ ahd may be 
1 5 - impf&mehted using any^uftafei# means %ucH ii a microprocessor, 

microcbntrbller- digital sigral-prb^essor, programmable ~\dgfc- unit, or the 
r r ; - Hke. The cdntbWeY 620 -and transceiver 6^ Wre i: fcbnhec(€?d : t6 electrical , 

- or c&Yd read^^^ Transceiver 622 is 
^connected tb~ an- ariterina : 630r Transceiver 622 can be implemented 

20 ^sing^y^s^ such^ a data modem, a radio 

> - c frequency (RF) transceiver 38r wfreless comm^u^ 

Signals are communicated with a remote communication* device 640 via 
antenna 630 over a wireless communication channel 642. Alternatively, 
{ ?thfe r anfehha b& wire lirie. The 

25 ' cdrrimuri^^ anc j a 

- speaker §12^6rbiklir^ Circuit 600 is 
pbw6¥£d \$$ bMery^202 1— * -'"Sa^- ^ 

?2vS iff .the illustrated embodiment/ the communication device 640 (FIG. 
30 6) is k base'statibri. The communication device 640 is connected to a k ' 
b MbKle Telephone Switching Office (MTSO) ! 641. The MTS0641 is in 
turn connected to a plain old telephone switching office (POTSO) 643. 
Those skilled in the art will recognize that the communication device 640 
"communicates with portable communication device' 100 over wireless 
-35 ^'corrimunication channel 642. The MTSO provides a : connection With the 

10 



land, line telephone systeop POTSO 643 whereby the wireless, device can 
commun.icate : yyith,iand ling telephones. . - r , . : 

With reference now to FIG. 5, a circuit board 505 and circuit board 
. 5 5Q7 are interconnected by^cable;5G,& whichetf ends-through mechanical 
conpector 31 4^ Popples 310. of the keypad aD2, ; are aligned; with contacts 
(not shown) connected to ^lertrt^ 

522 isconnectedtp c^taq^3t$ ^ or card 

reader, 313. Contacts 315 of .electrical t cpn to 
. JO . the,print^ circuity b<^pd 5 device 
100, including controller 620 and transceiver 622, are mp v gr»ted on 
printed circuit boards 505 and 507. 

■< ; ; o ;. ■ : r „ . v..* ' A T ' ~: : / ■■: c v^.^.r/rvr:^ \,-rr 
...... t vTJiejjser interface card ;I^Jsjr^ert^ : intp cpmrwnieation device 

15 1 00 whefi the communication device js ;! Qpen v card slides, under a 
speaker ^hpusjng 31 7, in which the-speakeF 512 i§ mounted and. r 
micrbpLhpna ^ousii3g r 31 9 in y^jchrtaj? niigrppho^ 51-0 is^mounted. The 
groove 320 in spe££er tousir^ in rruqrophqne 

housing 319, and device eleqtric^f conn 

20 disconnect connector The ^ 

receive? the card ; and engages :thet; epdsctf the cards;but perrn jte easy 
r remoyal r thereof.^ ; : . - * ^ ^rt^.-^ • =,>.<;> ^:u--:. ■; 

r \ c. -v T?;-* ' .;• .'■■>' ^-..io-} !*-^v u 'r:> y?.i* ~> : ^' >- 
When the user interface-card 300 ; ;is engaged ., by/the housing 
25 sections^ the housing is held jn.t^e openru^ card is c 

removed. While fteld in.ihe open : -ype^posrtion, the card ris used to* dial a 
telephone number to be called, input control commands; an ( d thus 
provides user interface functions. Additionally, because the cards has a 
^ « ; substantially larger surface ^rea than ^any rsingle; face of, tfre first housing 
3Q section 110 arjd second housings section 1^2, toe Jceys can be "0 
. significantly larger than c^an be accommodated directly, prr the housing 

, In the closed storage potion (FIQs, 1 and 2), the .communication 
35 device 100 ^cpording-to one embodiment of the invention operates as.a 
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, pager and receives wireless- radiotelephon^callsl To -affect pager control 
keys 1 oa :1 05 and 1 07 are operated to a mariner that provides menu 

-croll.ng, message disp,ay ' : and P a 9 er control/ More particularly when 
f k e y :( l03 .s actuated, controller 620 controls therdisplay 102 t6 generate a 
. receive message that is displayed on display-1.02. When key 107 is 
: actuated, controller, 620 controls the: display ^sequentially scroll through 
a pagenmenu on. display; 1 02, sueh that onefuhoticn is displayed at a 
t.me.AVhen.key W5 , is-actuated^he controller selects the one function 



When the communication device 1 00 receives a cellular phone 
cal!,#,,e jncoming eaiter^irtentificationf either telephone number or 

■ ^Pen.ng^he,commumcat^n 4evic&WQ disposition illustrated in FIG 

3 :;;-:-.~2 J . ,-i;-^woH COf-'.'. .:; • ■ ■•-..■> 

, ^^Cpnnection.Qfjeleotrjcalrconnector 522 (FIG; 6) and electrical 
connector 313 provides a communication path between the identity 
c.rcuit 304 and controller 620. This communication path permits the 
.^Vbscnber.information to be downloaded*** the^M to the controller 
r: ,;*mma^ *>mot signa^generated by keypad =302^ re communicated 

toi^e controller 62Q. re$ponslve:to.which the communication device 100 
, : aerates to send a telephor^ num operatjQn 



"'• ? ; u ^ communication devipe:700 (FIGi-7) acco^ing to an alternate 
, embpdimentjriclydes a^lidingrnterophone ^ooriT 702 which is 

ppsftroned: adjacent a-oard opening 704: The collapsed, or closed 
^,»^oB^.^yice,7Q0Hs^ftjstrated.in FIG. 7. sr t .,c- ' 

: -:Dq;i n) v:c:. b' £ r- ■ . • - , 

,^ v ., The body 707 includes an aperture 721 to pass sound generated 
- by a 5 P eaker therein. - The microphone housing 706 includes an aperture 

M.thro.ugh which^ound ispassed to a microphone positioned therein. 

To mount the user interface card 300, the microphone boom 702 
wh,ch , s one housing section of the device, is pulled outwardly from body 
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707, the, other housing section of device- 700.. The user interface card 300 
is inserted into opening 704, as shown in FIG;:8 f the open position of 
communication device 700. When fully inserted, ihe user interface card 
,300 will slide.. inland abut . with the inside surface -of a microphone housing 
706 r on the-tenminating end of microphone boom 702. Microphone 
housing 706 carv include a -lip. (hot shawri) c that' snaps over ; u^erMnterface 
card 300 to secure ths card inl engagement 'With the Sxtehded; housing 
section, thus (ocking the rhousing in thex>pen- use position XThe : : 
microphone housing 706 is pressed downwardly tb permit sliding 
removal of the user interface card 300 from the device. 
A : ^ >/i - • .. C' . -j/- a: rc^o-aha-^; *i 4 

A communication device )900: according another alternate 
embodiment is^hownirbRG. 9, Deyi6e' 900 inctuties housing sections 
910 and 312, vyhich-arer^^bstantiaJly 'identical to hbusih^ -sectidns 110 
and 1 12 of communication device 100. However, housing section 910 
includes an optional additional display 608. Housing section 912 
includes .ejorjtapts 91 5 for connection to th& identity circuit 904 in card 
■•922 r , -r^rj .>;- Ws ->.;- : y .•..n.v-.'.-o ^v.cv. "~-..\: 

, . . r ... :j ^ ntr _ ;v'->r - /if" ric -V'^^.o 1 :,; •■:•»; 

: Card, 922 indues . an aperture 9^ 
, located in : the card above a keypad 928. iThe apeitWe'924 ,i: a[RgnS'With 
additional, djeplay^608 when thercard 922 is fully inserted-ihtb the* 
communication device ^900 in the open p&Sitibh; shown- in FIG ^16'. The 
additional display 608 is thus visible through aperture 924 to permit 
viewing of .the optionahadditional display 608 while dialing on keypad 
926. Aperture 924 may>be a hole; However, a translucehf'br transparent 
member is preferably provided invbody 909 of the card 922 iri r the- 
aperture. The transparent member can .be integrally forrh^ a 
suitable molding process, with the rest of the card body, in aperture 924. 
..Jhe addition pf a translucent or transparent member provides integrity 1 
and structural strength for the^card 922 to help prevent damage td-the 
card while permitting viewing ;of -the optional additional display 608 when 
the card is inserted in communication device 900. 
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The ideritify circuit 904 is connected- to : connector 522 (shown in 
FIGs. 5 and 6). The identity circuit-904 can include a GSM SIM or a 
memory circuit of the type used in a bank card. The connector 522 
(SHowrr in FIGs. 5 and S'fis for connection to contacts 915 (FIG. 9), which 
f5f ^^^^onnectefd1o^ntroller620'W^'saWwanneras connector 522 in 
■ PrGc6^For GSM cellular phones which require "a SIM/ the'iiser interface 

- <:afi be^provided oh^^ ■ 

Bv P rov 'ding the optional additional display 608 on the device and 
0: the viewing^ ^ aperture 92^bh the card, 'a -display can be provided which is 
V" : vteibleM6 ^^er.Whire^fessjn9 i the keyk This optional display on the 
' hogging- ano^s"th§:aQditioh-6f the^isptay'witnout ihcreasifi^ the 
: - -thickness of the^arcl^thie thickness 6f a display included £rft'he card. 

5 Alternate embodinr Jests' iof the v user interface "card are shown in 

FIGs. 11-14. User interface card 1 1 00, showing FIG. 1 1 , is a phone 
interface; UseVti-rierla^e^a'^Wiiicrudes a display 1102, or a 
transparent member alignment with £ display^ in the communication 
' device 800. -The- fcsef intepfacWcard afs6 1: incfudes ; keW 1 103. User 

- ^interface card 11 00% used in combination witVthe communication 

r ' User irit^rface^card 1200 is "a garne card IriV us« with 
communication device 900 to provide a game. The card includes keys 
1202 to provide control inputs for the game operation. User interface card 
c 1200= includes'^ display ^^.^r'a'-vie^ing window for alignment with a 
- display^ to provide a game display. 

" c ^6rr tr iterfa'6©'^ara^00 Is useW combination with the communication 
^aevtee^OO.-SOO to provide an electronic game. 
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t . vpsaV ^interface 1 card 1300, including a display 1302 and three 
cohifdl keys t304, 1 306, and 1 308, provides a cbntrol input for a pager if 
the keys on the front (illustrated in FIG. 1) do not provide pager control. 
User interface card 1300 includes a display 1 f302 or a viewing window for 
• -alignment with aJaisplay In the corrfmbnication device 900, to generate 
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paging im ages. J T^ie card is,used in combination with the communication 
device 100 , 90a t tp:prpvide a pager. : ; . ^ . ; 

:: - Userinterface card J40Q provide^ a .calculator: function , : and thus 
t includes keys, 1 ; 4^2^;U§erJnterface card 140p ; includes a : disptay 1404, or 
. a transparent member f or alignment ^with a^display ip^the ^QorTTrnunication 
device 900. User interface c^/;^^ the 
communication device 100, 900 to provide a calculator. 

. It is envisionedvfqr example, th^the par^s pf frl£as..*1 1-14 can be 
used ^ith.a dev^rhavjQcj a, display ^pxoxim^ as the 

largest window op : thec^rd. The card i$ Rlace^Qver; the;;di§play. The 
cpntroller 620 detects the card type, and pentrois the optionahadditional 
display 608 to generate an image in the portion of the display 
corresponding teethe card viewing. wjn^oj^;^ e^GViv::. 

. ,lp operation, when the, ec^m^ 100; 7$0, 900, 

1 500 receives a paging signal or anJQpoffpk^ call <signakjf rom. a base 
station o r satellite,, an .alert is g^^ alert can be jn 

the form pi a vibrating, alamvor an aydible -ring. Ide^Uy, distinct alerts-for 
the pager and phone would be pr9vided^o4ndjQ^te that the* incoming call 
signal is a page or a telephone call. The user can read the page by 
pressing key, (1=IG ? 1 ) or they can ansyv§r,a-ipaH by opening the 
, device. . ■ r , c . , .v;£ *.,--y.: ■ ::'**r^vs\ : r*;: 

; - : .:-h vt "J..--V- i^'^cc jov;,-,;; :.• .^C.-; ?? 
It is envisioned that key; 107 (Flp. ^ be : useql to st?rsll a menu 
that includes the paging fyncrtion§ smd an gniergency njumber function. In 
such an embodiment, the emergency .numbjer funqtip^is;setected when it 
is display by actuating key 103. Key : 1 074s then used to soroJt aoHst of 
emergency numbers that is opened upon selecting the emergency /\, 
number. Once the ^desired emergency number is-x^played, the user 
selects it using key 103. That emergency number is then. d[a|ed - 

The jj?er interface card 30Q (FIG. 3) including a SIM on SIM card 
206 (FIG. 2) ig required for jrtaking and receiving^most galls in systems 



such as the GSM system. More particularly; the-GSM system requires a 
' SIM for phone operation except when a user is placing a call to" an 
emergency number. The emergency number menu can thus bemused to 
make calls without insertion of a card even in such a system. 

J v • , -iFwiHaisd be recognized' that the menu: provides the ability to call 
■ any numbers stored memory. evenMf they are not emergency- numbers 
• without a card-being ir»sfeft^\.^o-comrnunication device- 100,\700 900 
^5eecanbeused»^ 

0 previouslystbred ifv'meme^the memdry: associated with cbntfoller 520 
FIG. 6). ifeese numbers are scrcKed tfs'ing key-! 07'and' selected using 
key 1 03. Such calls can be without inserting the user interface card 200 
'^systems horrequiring^SrMv^r if ti^system^equires a SIM, by using 

*s --SIM card ^GS.' ; 0:. b t v: . > v . ,: a 

' • ' : ' h !s alSo - e "^'s« device TOO -700 900 

V '' ^ 50 ° dO0,d ^^^P^^d^^crflla emergerfcy phone without the use 
or a-ca#d. =ln; such a#e*tbo^ paged using the 

dev.ce,: AcMitiortaii^the chips' home 1eieph6he number could be 
exclusively associated with ^e^ 07 in : a kid mode -of operation Thus 
actuation of key 107 would cause the device to call the child's home ' 
- -phone ^umben^smaii crvi!d;c6uld this be taught. to use the device 

r\ t-.-it-Js^f^sidned:tligrthe^lepho'rid- number menu could 
i^a^amaticafly-bV^ the commuhication device 100; 700, 

' ' 9go; 1 500 id opened. Thus) vvrran the reed switch- 342 (FIG.' 5) detects 
' ^ at -'^de*ic*ns open, the controller B20 controls the display T02 to 
" -^rate^-No^ m, w a-sihgie phone nurr^er/The user then selects 
^r.£tiae-^mber using*eyi03i-aHd/or key 107. t ■> ■ - 

" : f '" !!1 ^ : - r 1«3dpe.ratib'n, trie communication deviceMOO, 700, 900, 1500 uses 
: irrfo-rmation from abuser interface cards to operate, in particular- the 
.dentity- circuits (FIG, 6) provides information t6 the controller 620 as to 
the operation^ communication device 100, 700, 900, 1506 and the 
device operates according to this information. For example, if the card is 
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a $1M card; the^syfcgo.rtoeM^ is loaded from the identity circuit 

:304 to.tfre contcpHer : ;^20.. The device: communicates this information to a 
. base station. : o.r * . = 

5 In other applications, such as the game (FIG. 12) or the calculator 

r(jflG. 14)/an ideqtijy circuit includes -aiprograrn stprecitherein which is 
, j downloaded tpthe cqnt rollers 6^0 (Fl<3,;$)> rflhg. QO0.trollejr62Q-.then 

•operates accordiiig-tp the instructioriSi^the pr-Qgrarn., Thus-each of the 
cards, ^1 1 00 (F.I(3o1 \)^2QQAF\&^2), {FIS, 13):,and t40p:(FIG. 14) 
10 t jnoludesr an ident^^ircurt a^ ( ^ cpnn^pf such th&t-.thQ cards can ; 
— communicate with^qonirolter 62Q. - ; a am r. v:iru , ^= *-<t* ( ) ^ ' 

- V ! t - ffo r phones other ih^n those .^§jng^^S| Mr th^ identitypjreuit on the 
user interface card will instruct the controller 620 (Fl ; @v 6) as to ^e display 
15 size (if the card includes an aperture for alignment with a display on the 
- device) and a keypad.inpqt mairix^The keypads informs the 

controller as to whatjhe : keypad ^@r^ aduimeric? 
. jdigit vyiil be associated with a partjewl&Ej^y strike ivelute appearing on the 
databu^s and ; tt)s,;<Mntr^ the^user 
20 intended based upon Jthe |cey strike r value. , — : jz'<>z-j\^-v± 

L Acqprding t$> cme embgcjjm^nt j?3Eithe inventions abuser .interface 
card 300 (FIG. 3) and a communication device 100 can be locked to one 
another. Thus the Gommunic^tipn/^vicerlOO pad havec.stored in 
25 controller £20 (£K3. 6) a-pontrol »gnal/;suph a,s^a cpdfc; Awnique signal, 
: ; q^an ID, reqyjred^ty 

card 3Q0 caq have stored in controller 620 a ^Qntrol sigiaaf, ; sush.as a 
code, a unique signal, or an IDj Eequire,d fey communication device 100. 
These signals are used in£ handshaking procedure that rtakes^lace 
30 between the device and the user interface card to determine whether the 
card and the device^will operate with ope another,: By insuring that the 
device and the card know what they are connected to,- interoperability 
< can be.qriaintained.j.For example; it is ^envisioned t^t the devree can 
know that; it will receive calls with some cpnventjonah large SIM inserted 
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therein, but that the device wHI only originate calls if a particular SIM is 
inserted. 

A portable communication device (1500) according to another 
alternate embodiment: is illustrated in FIG.-1 ^ Communication device 
1500 includes an optional additional display 608 mounted on housing 
ucto* 1510 above- speakerhdusuTg ^5l7?Thi^ additional display 608 is 
in add.t.on to the large display 102 (FIG. f)? The speaker housing 1517 
.ncludes an aperture 1523 for passing sound from a speaker positioned 
^er€m.:A;^p6^m, 6 ^^ n ^ includeVari raperture 1521 for 
passing. sound {o^micraphGne -positioned therein. J ?; ' ' - ' 
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The user interface card 300 is inserted under ah overhang in the 
speaker housing 1517 and an overhang in microphone housing 1519 
The ^iy ci^304mt^k to theatrical 1 connector 313 (not 
0 S * eWn »«G"1**«lt* Mmrito&cm>m illustrated in Fia 3J when the 
card ,s fully inserted. The ^BHnfeflf ace card 30G : pWvides a keypad 302 
for the communication device 1500, and holds the housing sections 1510 
and^iaagain^^ 

ppi.onabadditional display . eoSfp'rovided visual-feedback to the user" 
Whrteithauser actuates keysW keypad 30^^ ; ^ : '■' ; "' 

Thus it can be seen that a compact portable communication device 
«s ; d.sclo S6l d : thati S versatile ^irt^peratibhf lt foldsid'a small size for 
borage. IWs .opened to^eeive% larger card. The card" ha! a large 
surface area on which Uh^u^infe-face is located: The keypad can have 
Jarger keys, which are easier to strike, than smaller keys that would be 
!Q£a*ad*Gir tfte'd'evtefe;'. • r.T,^ , n -o t- " 
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...... .. - .CLAIMS , v. r ... 

We claim: 

r v . , a hQusing i;: said taoi^ng.k^Iudjng -a>fkst|$<>u;sing section and a 
. sec.ond ; housing _ section; <j\, , e ^s - - : »&\ - ■ r ( ^;,r ,;r r- 

v, .. ,"■ .... : -3. i;.'^ ?~ r < ; f^Sf ''-j^m^y* - ^c-sJiun 
> : r; ; : r ; a niechanic^lvcon second housing 

sections such th^tsaid first ^£ rseqqn^ bousing sections rnove on said 
mechanical connector between a closed storage position and an open 

: .yM,PPsitipn; : ?; . c >s ... , ;V r . : > :; 3 , ^ t ,r; -;r- i*e\t eril 

r , circuitry positioned 
comr^qnication with another .deyic&gnd to detect" atJe&st one of- said 
open use and clpsed storage ^sitkjns^r-T .iairsr-y- ' ... ' h; ; 

• -- v ... V-:;., j • " , 'OSf ?r;iv ^ ■■^■■i ~r?o en, 

...... >^ Tsaid electrical 

connector pquple<y^^ housing and fdr> connection ; to 

a removable user intf rfacecard; to -provide, a&ommunicaaidr^path 
between said circuitry and the removable user interface card; and 

said first an^d; second, housing sections each engaging th& 
remo^va^le: user interface c^ interface card is 

attached to. saidJiou§ing,in .said, ©peruse; positions ■ ■ - f - 



2. The compact portable communication-device asf-^efined in 
claim 1, wherein said circuitry operates as pager in said closed storage 
position without a removable user interface card connected and operates 
as a bi-directional voice communication device when opened. 

3. The compact portable communication device as defined in 
claim 2, wherein the removable user interface card includes a keypad 
used for entry of telephone numbers for call origination when the 
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■ ; • removable user interface card is coririeofecftb said electrical connector in 
• • • said open use position.- " -• " ■■ -„■•..: 

4. .• The compact portable communication device -as' defined in 
5 claim 2. further including a display positioned on said housing such that 
• said display is visible tb^ser- when said housing is in said closed 
storage position^ •.•'•i.;vc t s r . ;. ■ ,. ; , , : ... 



, . _ ^ com P a <* portable communication device as defined in 



5. 

claim 1 , wherein said electrical connector connects a user inierfac7card 
- - having a 'keypad lo '^6k^ify^mmW^hone--4Mress can be 
dialed -via said k'eypacFfdf placing a- cal^ -o - ,. . - 

15. - c.a,rn S, wbereih^ald.elec^^ cohtacts to connect 

user interface car&M^aTlsQBsbHbeTldeVftity module storing 
information used for communication with a cellular telephone system 



in 
a 
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"\ "'• X ' CTbe ebm P act Wrtat>le'fc ln 
c!a,m,1i wnerein 3iid medhanicaf cbhnebtbr is^tiirige whereby said first 
- ■■ - and>second^ousiF.g.sectibris pivot between ^aft3 ope>V and closed 
StOra^positsonsr ' S-^.Zr-Str^ - i. ii:.;,-3 ^.-.t-,- ..•->:: 



8. The compact portable 'communication device as defined in 
25 claim 7, wherein said electrical connector is part of a quick-disconnect 
conneWaliaT^erWcmdjng : -a tfser interface bird for coupling to said 

quick-disconnect connector. 

>^^^ portable communication device as defined in 

30 : cla-im 8V wherein ^ saicl circuitry includes a microphone and^a speaker said 
housing including a speaker housing in which said speaker is mounted 
and a microphone housing in which said microphone is mounted 



10. The compact portable communication device as defined in 
35 claim 8, wherein said quick-disconnect connector further includes an ; 
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engagement member on each of said, first and second .housing sections 
to engage the user interface card, the userj interface carpi, holding said 
housing in said open use position until the user interface card is 

)■ ; :^{ ;T xempve0. . .: ... ; = ■:-" ; -Jr . r- v.o ~. ■ 

■ ; 1 1 • compact portable, ^communipation dgvis^ as?, defined in 

claim 1 , wherein said second housing section is;-a;bpp^e.xtendibie to 
grasp the user interface card and hold it on said first housing section 
s during use. .^VtvjrnrrK.r oUr r.-u r-nc;^:-'j n " rr • ..V 
10 - ;> -;r J -'.i is ' , ' j-\ i^on-oe^ ovs^ . v-c-'i s<* . \ "v -sis -\ : 

j v ~ : 12-^ The^oompact-pQcteble cpm in 
claim 1, further including .aremovable user jnte/^ace card^saici 
removable user interface card including a keypad, an identity circuit, and 
^ a user interface ^parc^ connector qpwple^ta^sajd keypad.and said identity 
1 5 circuit, said card con neqlor^tq cpnnep* tp;said electrical con rhetor when 
said, removable, >user ..interface.^cartfeis attached- s : r <•-><,... 

v-.v *;^;?reit£ ? viy^y- .. r^^:zciy^' r viv:z "c"! bee'- r-.. .^;r-*\ \- 

13. The compact portable communication device as defined in 
u claim ,1, wherein sa)d hpusingijkick^ projections 

20 , at opposite r ends of the compact pprjafele communication jd#yj<&$, said 

outwardly extending projections for rsceipjof ithejUSQf; intQ^ac^bcard, the 
user interface card sliding into engagement with -said putwardly 
extending projections to hold the compact portable communication 
device, in the .open use.po.sttioni^pc^ *:, j;;;^ vil .3 

^ ;.■ : * /: * o« ^oi'Ofc :r> ;v. so'^le t';> : ; i;;;^! : v/,\ m, : : ?:£ 

1 4. A modul^comjn^ cpmprfsina:r : o: 

a housing having communication circuitry therein for 
r _ , communicating electromca% <witty .opmmunication 
30 ..circuitry t gperatin<p i in at least one .of a paging and ¥ telephone ^ode of 
operation; % r: . ^ v - ^ ^ .-*v.:<\ 

a display positioned on said housing for displaying paging 
messages; . . : r _ f ;\ 
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a key positioned on said housing to activate 



emergency calls; and 
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' a ^ ser interface: card removably attachable to skid housinq said 

■ : . • :^Meriace ca r ctinc.udi„ a Keypad used to enter address 
-5 : , -designations for calJ origination. ; ,u ,,- ; - . , 

15. The modular communication device as defined in claim i a 
, where, ,s*d housing- include, -first .and* secbr* housing sections Z I 

^ ,m?wn*,. interconnected^ ^mecRaMicaf cb^ctof 

16. The modular communication device as defined in claim i « 

an open use position, and ^ saidt^^^ ~ ^ 

and —"°- ing sections when £,ZT 
.nterface card ,s attached in said open use position. 

1 7. A compact portable communication device comprising: 
a housing comprising a first housing section and a second 

housings and prevent.ng closing when said user interface card is 
inserted while said first and «, ft „rf w -menace card is 

position. h ° USIn9 S6Cti0ns are in open 
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18. The compact portable communication device as defined in 
claim 17, further including a.cpnnector mounted to said first and second 
hpusing sections, said connector comprising a. hinge whereby said first 
5 and second housing sections pivot between, an open and ;eibsed storage 
position. 

t < : r : , 1 9 v ^^-CQ^P^t^rtablexommu^ asp defined in 

claim 17, wherqin c said :; sepQnd housing 'Section. comprises a sliding boom 
10 microphone housing. 
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